
Abstract. Background/Aim: Breast-conserving surgery is the 
preferred treatment for early-stage breast cancer but can often 
result in unsatisfactory cosmetic outcomes. Oncoplastic 
surgery aims to improve both oncologic and aesthetic 
outcomes by combining local excision with plastic surgery 
techniques. Using breast reduction techniques in breast cancer 
treatment has been shown to allow for wider margins of 
excision, leading to enhanced oncological safety and reduced 
recurrence rates without causing significant asymmetry. This 
study aimed to analyze the surgical and oncological outcomes 
of a large cohort of patients undergoing oncoplastic reduction 
mammoplasty (ORM). Patients and Methods: A retrospective 
analysis of postoperative surgical and oncological outcomes 
of all patients who underwent ORM at a single center 
between January 2018 and December 2023 was performed. 
Preoperative patient characteristics, operative and post-
operative outcomes were recorded and analyzed. Results: A 
total of 67 patients that underwent oncologic breast reduction 
were included in the final analysis – representing a total of 
71 ORM, with a mean (SD) age of 53.1 (10.5) years and a 
mean (SD) BMI of 28.8 (5.9) kg/m2. A superomedial pedicle-

based technique was the most frequently used (36.6%), 
followed by inferior pedicle-based technique (28.1%). A 
complication rate of 18.3% on the ipsilateral side was 
observed. Salvage surgery was necessary in five cases (7.0%) 
due to positive margins – with one patient (1.4%) requiring 
margin expansion surgery and four (5.6%) a completion 
mastectomy. Conclusion: This monocentric retrospective 
study shows that ORM is safe, with a complication rate on 
par with conventional breast reduction and offers satisfactory 
oncological outcomes.  
 
Breast-conserving surgery has emerged as a preferred 
treatment for early-stage breast cancer, offering low recurrence 
rates and comparable survival rates when compared to 
mastectomy (1, 2). Despite its advantages, this approach can 
be technically challenging and result in less-than-optimal 
cosmetic outcomes, impacting patient satisfaction, sexual well-
being, and overall quality of life (3, 4). 

To tackle these issues, oncoplastic surgery integrates wide 
local excision and tissue rearrangement through plastic 
surgery techniques. Its goal is to enhance both the 
oncological and aesthetic outcomes of breast-conserving 
surgery. Current literature shows that oncoplastic surgery 
achieves similar local recurrence and survival rates compared 
to traditional breast-conserving surgical approaches while 
also improving cosmetic results (5-7). 

According to the consensus definition by the American 
Society of Breast Surgeons, oncoplastic surgery is described 
as breast-conserving surgery that integrates oncologic partial 
mastectomy with ipsilateral defect repair using volume 
displacement or replacement techniques and includes surgery 
to achieve contralateral symmetry when necessary (8). In this 
context, oncoplastic reduction mammoplasty (ORM) is a 
method of choice. Beyond tumor removal, this technique 
incorporates a reduction mammoplasty, and, to ensure 
symmetry, a reduction of the opposite breast is often 
performed simultaneously in the same procedure.  
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The adoption of reduction mammoplasty in the treatment 
of breast cancer enhances the ability to achieve wider excision 
margins, thereby improving oncological effectiveness. 
Additionally, this surgical strategy serves to avert the 
occurrence of breast deformity or pronounced asymmetry 
relative to the unaffected breast. Recently, tree large 
systematic reviews showed that the technique is an excellent 
option and is associated with low complication rates (9-11). 
This study aimed at providing comprehensive analysis of 
surgical and oncological outcomes of a monocentric cohort of 
patients who underwent ORM in the context of breast cancer.  

 
Patients and Methods 
 
A retrospective review of consecutive female patients who had an 
ORM at Geneva University Hospitals from January 2018 to 
December 2023 was performed. Patients were excluded from the 
study if another surgical technique for breast reconstruction was 
used, in case of a prophylactic breast reduction, or an incomplete 
medical record. Data on patient demographics, comorbidities, 
oncologic characteristics, oncologic treatment details, surgical 
procedure details, postoperative outcomes, and length of follow-up 
were gathered for analysis. Informed consent was obtained from all 
patients and the study was granted approval by the Geneva ethics 
committee ‘Commission Cantonale d’Ethique de la Recherche sur 
l’être humain’ (project ID: CCER 2023-02244). 

A descriptive analysis of data was conducted, with continuous 
variables presented as mean±standard deviation (SD) and 
categorical variables presented as absolute values and the proportion 
as percentage (%). Patient groups were compared using independent 
two-sided t-tests for means and two-sided Chi-square or Fisher’s 
exact tests as appropriate to analyze categorical variables. Statistical 
analysis was carried out using GraphPad Prism (version 10, 
GraphPad software, La Jolla, CA, USA). 

 
Surgical technique. Preoperative markings are performed based on 
a keyhole wise pattern, with the choice of pedicle foreseen based 
on the location of the tumor (Figure 1, Figure 2). Our team then 
begins de-epithelialization after marking the areola with the areola 
marker. At this point, the mastectomy along with the sentinel lymph 

node search is conducted by the gynecological team, with all 
patients having had a metallic harpoon marker placed beforehand. 
Subsequently, our team proceeds with breast reduction, sculpting 
the pedicle using the remaining breast tissue. In cases of bilateral 
breast reduction, we employ the same pedicle technique on the 
contralateral side, aiming for symmetrical resection weights if there 
is no preoperative breast asymmetry. Symmetry is assessed with the 
patient in a sitting position before closure. 
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Figure 1. Preoperative views of a 53-year-old patient presenting with the diagnosis of invasive ductal carcinoma of the upper inner quadrant of the 
left breast and an important asymmetry in favor of the right breast, lateral (A, E), frontal (C) and semi-lateral (B, D). The indication for oncoplastic 
reduction mammoplasty on the left breast and immediate symmetrization of the right breast is posed after multidisciplinary tumor board discussion. 

Figure 2. Preoperative drawings, based on a keyhole wise pattern. A 
breast marking harpoon was placed under ultrasound control 
preoperatively in the left-breast to guide tumor resection.



Results 
 

Patient population characteristics. A total of 67 consecutive 
patients were included, corresponding to 71 ORM. The patients 
had an average age of 53.1±10.5 years, and a mean BMI of 
28.8±5.9 kg/m2. Six (9%) patients had a history of diabetes 
mellitus, and 19 patients (28.3%) were active smokers. The 
average ASA (American Society of Anesthesiology) score was 
2.1±0.3. Seven (10.4%) patients had a history of prior breast 
surgery – with two (3%) having had a prior breast reduction, 
one (1.5%) a mastectomy on the contralateral side, one (1.5%) 
a lumpectomy on the ipsilateral side and three (4.5%) a 
lumpectomy on the contralateral side. There were 63 cases 
(94%) of unilateral tumor and four cases (6%) of bilateral 
breast cancer. Details on tumor location and neoadjuvant 
treatment can be found in (Table I). 

 
Operative characteristics. The average breast reduction 
weight on the ipsilateral side was 248.5±236.4 g. Symmetry 
was addressed through simultaneous contralateral breast 
reduction in 56 patients (88.8%). The superomedial pedicle 
was the most employed approach, employed in 26 (36.6%) 

breasts, followed by the inferior pedicle used in 20 (28.1%) 
breasts, followed by the superior pedicle in 18 (25.4%) 
breasts, and other pedicles in seven (9.9%) breasts. When a 
contralateral breast reduction was performed, the same 
reduction technique was employed. The mean operative time 
was 187.5 min±75.7 min. Sentinel lymph node biopsy 
(SLNB) was performed intraoperatively before ORM in all 
but five patients, with two patients undergoing the procedure 
later. Axillary lymph node dissection (AD) was carried out 
in 14 (19.7%) cases due to SLNB positivity, with AD being 
performed simultaneously in 13 cases (18.3%) and at a 
distance in one (1.4%) case (Table II). 
 
Oncological characteristics. Details on final pathological 
findings and American Joint Committee on Cancer (AJCC) 
TNM stages are presented in Table III. At our center, decisions 
on neoadjuvant and adjuvant treatment are discussed in 
multidisciplinary tumor boards. Following surgery, most 
patients (86%) underwent radiotherapy, after a median time of 
60 days [interquartile range (IQR)=153 days]. Other adjuvant 
treatment modalities are described in Table III. 
 
Postoperative outcomes. On the ipsilateral side, surgical 
complications were observed in 13 breasts (18.3%), compared 
to six breasts (10.7%) in the contralateral side (p=0.23). At the 
axillary site, one case of superficial infection and one seroma 
occurred. Hematoma occurred in four breasts (5.6%) and one 
breast (1.8%) on the ipsilateral breast and contralateral breast, 
respectively. Wound dehiscence of the breast occurred in four 
cases (5.6%) on the ipsilateral side and in four cases on the 
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Table I. Baseline characteristics. 
 
Baseline characteristics                                                                     
 
                                                                                                     n=67 
Age (years), mean (SD)                                                          53.1 (10.5) 
BMI (kg/m2), mean (SD)                                                        28.8 (5.9) 
Smoker, n (%)                                                                         19 (28.4%) 
Diabetes, n (%)                                                                         6 (9.0%) 
ASA score, mean (SD)                                                             2.1 (0.3) 
Prior breast surgery 
   Lumpectomy, n (%) 
       Ipsilateral                                                                            1 (1.5%) 
       Contralateral                                                                       3 (4.5%) 
   Mastectomy, n (%) 
       Ipsilateral                                                                             0 (0%) 
       Contralateral                                                                       1 (1.5%) 
   Breast reduction, n (%)                                                          2 (3%) 
Tumor characteristics, n (%)                                                            
   Unilateral tumor                                                                  63 (94.0%) 
   Bilateral tumor                                                                       4 (6.0%) 
Location, n (%)                                                                            n=71 
   Upper inner quadrant                                                           9 (12.7%) 
   Upper outer quadrant                                                          22 (31.0%) 
   Upper pole                                                                           12 (16.9%) 
   Lower inner quadrant                                                          11 (15.5%) 
   Lower outer quadrant                                                           8 (11.3%) 
   Lower pole                                                                            6 (8.45%) 
   Other                                                                                      3 (4.2%) 
Neoadjuvant treatment, n (%) 
   Chemotherapy                                                                      13 (19.4%) 
   Immunotherapy                                                                      4 (6.0%) 
   Endocrine therapy                                                                 4 (6.0%)

Table II. Operative characteristics. 
 
Operative characteristics                                                                   
 
Pedicle type, n (%)                                                                      n=71 
   Inferior                                                                                 20 (28.1%) 
   Superomedial                                                                       26 (36.6%) 
   Superior                                                                                18 (25.4%) 
   Other                                                                                      7 (9.9%) 
Contralateral symmetrization procedure                               56 (88.8%)§ 
Ipsilateral reduction weight [g], mean (SD)                        248.5 (236.4) 
Contralateral reduction weight [g], mean (SD)                   253.5 (224.7) 
Sentinel node biopsy                                                                         
   Positive                                                                                14 (19.7%) 
   Negative                                                                              53 (79.1%) 
   Not assessed                                                                          3 (4.2%) 
Axillary lymph node dissection                                                       
   Performed                                                                            14 (19.7%) 
   Not performed                                                                     58 (81.7%) 
Operative time, mean (SD)                                                   187.5 (75.7) 
Time to radiation therapy start after surgery                                   
 
§This number excludes four patients with bilateral ORM.



contralateral side (7.1%). There were four seromas (5.6%) and 
one seroma (1.8%) observed on the ipsilateral and contralateral 
breast, respectively. One patient (1.4%) developed an infection 
on the ipsilateral breast. Five patients (7.4%) required 
reoperation for hematoma evacuation, while other complications 

were successfully managed conservatively. There were no 
differences in the reoperation rate for surgical complications 
(p=0.38) between ipsilateral and contralateral breasts.  

In terms of oncological outcomes of ORM, the resection 
margins were positive in five cases (7.0%), requiring a 
margin expansion in one case (1.4%) and a completion 
mastectomy in four cases (5.6%) – with three cases 
necessitating a skin-sparing mastectomy with implant-based 
reconstruction and one case undergoing a mastectomy 
followed by an immediate autologous breast reconstruction, 
using a deep inferior epigastric artery perforator (DIEP) flap. 

Contralateral breast reduction in a second time was 
planned for seven (11.1%) patients. The median follow-up 
time in the plastic surgery clinic was 6.3 months (IQR=9.7) 
(Table IV). 

Discussion 
 
Reduction mammoplasty in the treatment of breast hypertrophy 
is a commonly performed breast reconstruction surgery, that is 
safe and is associated with very high patient satisfaction (12, 
13). In breast cancer patients presenting with excess breast 
volume and ptosis, oncoplastic reduction mammoplasty, based 

in vivo 38: 2820-2826 (2024)

2823

Table III. Operative characteristics. 
 
Operative characteristics                                                                   
 
Histological type, n (%)                                                              n=71 
   DCIS                                                                                      6 (8.5%) 
   Invasive ductal carcinoma                                                  59 (83.1%) 
   Invasive lobular carcinoma                                                    5 (7%) 
   Other                                                                                      1 (1.4%) 
pT stage, n (%)                                                                             n=71 
   Tis                                                                                           5 (7.0%) 
   T1a                                                                                         4 (5.6%) 
   T1b                                                                                        9 (12.7%) 
   T1c                                                                                       23 (32.4%) 
   T2                                                                                         26 (36.6%) 
   T3                                                                                           2 (2.8%) 
   Not reported                                                                           2 (2.8%) 
Lymph node involvement, n (%)                                                n=71 
   N0                                                                                         46 (64.8%) 
   N1a                                                                                       11 (15.5%) 
   N1mi                                                                                      6 (8.4%) 
   N2                                                                                           2 (2.8%) 
   N2a                                                                                         2 (2.8%) 
   N3                                                                                           1 (1.4%) 
   N3a                                                                                         1 (1.4%) 
   Not reported                                                                           2 (2.8%) 
Tumor stage at intervention, n (%)                                             n=71 
   0                                                                                              7 (9.9%) 
   IA                                                                                         27 (38.0%) 
   IB                                                                                            3 (4.2%) 
   IIA                                                                                        19 (26.7%) 
   IIB                                                                                         8 (11.3%) 
   IIIA                                                                                         5 (7.0%) 
   IIIB                                                                                         2 (2.8%) 
Tumor grade, n (%)                                                                     n=71 
   1                                                                                              2 (2.8%) 
   2                                                                                            43 (60.6%) 
   3                                                                                            26 (36.6%) 
Receptor positivity, n (%)                                                           n=71 
   ER/PR+                                                                                50 (70.4%) 
   HER2+                                                                                   7 (9.9%) 
   ER/PR/HER2+                                                                       6 (8.5%) 
   ER-/PR-/HER2-                                                                     7 (9.9%) 
   Not reported                                                                           1 (1.4%) 
Margins, n (%)                                                                             n=71 
   Positive                                                                                  5 (7.0%) 
   Negative                                                                               66 (93.0%) 
Adjuvant treatment, n (%)                                                           n=67 
   Radiotherapy                                                                        58 (86.6%) 
   Chemotherapy                                                                      27 (40.3%) 
   Immunotherapy                                                                    14 (20.9%) 
   Endocrine therapy                                                               52 (77.6%) 
Time from start of radiotherapy, median (IQR) [days]           60 (153) 
     
 

Table IV. Postoperative outcomes. 
 
Operative characteristics                                                                   
 
Ipsilateral breast complications, n (%)                                       n=71 
   Hematoma                                                                              4 (5.6%) 
   Seroma                                                                                   4 (5.6%) 
   Wound dehiscence                                                                 6 (8.4%) 
   Infection                                                                                 1 (1.4%) 
   Skin necrosis                                                                           0 (0%) 
   Total breasts with ≥1 complication                                    13 (18.3%) 
   Total breasts with no complication                                    58 (81.7%) 
Re-operation, n (%)                                                                 9 (12.7%) 
   Salvage breast surgery                                                          5 (7.0%) 
   Margin expansion                                                                  1 (1.4%) 
   Completion mastectomy                                                       4 (5.6%) 
   Hematoma evacuation                                                           4 (5.6%) 
Axillary complications, n (%)                                                          
   Seroma                                                                                   1 (1.4%) 
   Infection                                                                                 1 (1.4%) 
Final breast conservation, n (%)                                            66 (93.0%) 
Contralateral breast complications, n (%)                                  n=56 
   Hematoma                                                                              1 (1.8%) 
   Seroma                                                                                   1 (1.8%) 
   Wound dehiscence                                                                 4 (7.1%) 
   Infection                                                                                  0 (0%) 
   Skin necrosis                                                                           0 (0%) 
   Total breasts with ≥1 complication                                     6 (10.7%) 
   Total breasts with no complication                                    50 (89.3%) 
Re-operation, n (%)                                                                  1 (1.8%) 
   Hematoma evacuation                                                           1 (1.8%)



on reduction mammoplasty techniques lead to the achievement 
of wider excision margins (11). Moreover, immediate 
symmetrization of the contralateral breast can be performed 
during the same surgery, thus allowing the avoidance of 
pronounced asymmetry relative to the unaffected breast. 

ORM techniques have been increasingly utilized in recent 
years, demonstrating good oncological outcomes and better 
aesthetic results compared to standard breast conserving 
surgery (6, 7, 10, 11, 14-17).  

In the present study, the overall complication rate 
following ORM was 18.3%, with most postoperative 
complications managed conservatively, with no differences in 
overall complication rates between cancer-affected breasts 
and contralateral breasts. The reoperation rate due to surgical 
complications was low, with four patients (5.6%) requiring 
surgical evacuation of a hematoma on the ipsilateral side and 
one patient (1.8%) requiring evacuation of a hematoma on the 
contralateral side. This is similar to other retrospective studies 
on ORM and consistent with complication rates reported in 
recent meta-analyses (5, 7, 10, 11, 18, 19). Noteworthily, the 
proportion of active smokers in our study was high at 28.4%. 
A subgroup analysis focusing on patients presenting surgical 
complications showed that active smokers were at 
significantly higher risk of developing a surgical complication 
(p=0.03) compared to nonsmokers. We found no significant 
association between BMI or the pedicle technique and 
surgical complications in the subgroup analysis.  

Interestingly, the majority patients had a bilateral breast 
reduction, with immediate symmetrization (88.8%), which did 
not translate into a significant increase of revision procedures, 
despite most patients receiving adjuvant radiotherapy.  

The choice of pedicle did not impact the complication 
rates or oncological outcomes. While the type of pedicles 
have been extensively compared in standard breast reduction, 
there is a lack of such data in oncoplastic reduction 
mammoplasty (12, 13). This would be an interesting aspect 

that could be studies across ORM procedures, and further 
large studies needed to assess the safety and efficacy of the 
different types of pedicles in patients with breast cancer. The 
positive margin rate in our cohort was 7%, which is slightly 
below the 10% reported in recent meta-analysis on 
oncoplastic reduction mammoplasty (11). Moreover, a meta-
analysis by Losken et al. reported a positive margin rate of 
20.6% (619/3014) in patients who underwent standard breast 
conserving surgery and two earlier studies showed positive 
margin rates of 26% and 38%, respectively, in patients who 
had standard breast conserving surgery (7, 20-25). One factor 
potentially contributing to this rate is the non-standard 
practice of using frozen section examination at our center, 
which could help lower the positive margin rate, as it enables 
direct removal of remaining tumoral tissue. Indeed, a large 
retrospective cohort analysis by Boughey et al. showed that 
intraoperative frozen section procedure decreased the 
reoperation rate in patients undergoing breast conservative 
surgery (26). 

In our retrospective study, one patient (1.4%) necessitated 
margin expansion surgery, while four patients (5.6%) 
underwent a completion mastectomy, with three undergoing 
a skin-sparing mastectomy followed by immediate implant-
based reconstruction and one having a mastectomy and 
immediate DIEP flap autologous breast reconstruction due to 
positive surgical margins. The completion mastectomy rate 
in our cohort was in line with rates reported in other large 
series analyzing oncoplastic reduction mammoplasty 
outcomes, with rates ranging from 1 to 8% (7, 9, 24, 27, 28). 

The median time to initiation of adjuvant radiation therapy 
was 60 days. Notably, there were no cases of delays in the 
initiation of treatment related to postoperative complications. 
This goes against a recent study from Fasola et al. that 
reported that ORM posed a risk of delaying radiotherapy by 
more than 8 weeks. However, the authors noted that such a 
delay did not result in local control issues (29).  
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Figure 3. Postoperative result - lateral (A, E), frontal (C) and semi-lateral (B, D) views at 12 months, following an oncoplastic reduction 
mammoplasty of the left breast and an immediate symmetrization of the contralateral breast, using an inferior pedicle technique on both sides. The 
weight of the resected tumor was 35 g and the reduction weight on the right side was 181 g.



During the follow-up, patients were generally very 
pleased with the aesthetic results and reported high 
satisfaction, with only few patients requiring touch-up 
surgeries. Although we did not use a standardized aesthetics 
satisfaction test, the cosmetic results were excellent (Figure 
3). This observation is consistent with other large studies 
and studies comparing oncoplastic breast surgery to 
conservative techniques (17, 18, 30).  

Our study is constrained by several limitations stemming 
from its retrospective design and small sample size. 
Furthermore, the relatively brief median follow-up period of 
six months might restrict our capacity to adequately identify 
late complications. Another limitation is the absence of patient-
reported outcome measures to evaluate aesthetic outcomes.  

 
Conclusion 
 
This monocentric retrospective study provides a complete 
analysis of postoperative outcomes on a large cohort of 
patients undergoing ORM in the context of breast cancer and 
shows the technique was safe, with complication rates 
similar to rates observed following standard reduction 
mammoplasty. It also shows that ORM does not lead to 
delays in radiotherapy treatment. Active smokers were more 
at risk of developing postoperative complications in this 
study, while no differences in complications were observed 
across BMI subgroups. Moreover, patients report high 
satisfaction with aesthetic results.  
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